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4. apa ca COMMUT ATOR apenas DATA) FAILED TO START On 
REV, 175 THRU BEV. 223. STARTED ON REV. 224 






| AFTER MAID WATER SEAL CLOSED, 0 | 07 rer est 
B. REV. 182 EE 2ncre A CONFINVOUS ELECTRICAL: = =~ 
UMREG POWER. ELECTRICAL LOAD WAS EQUIVALENT TO F 


A4 SIMGu PAN CAMERA OPERATING. | 
c. Rev. 183 QB venrrrep aecvrsren pow os was 
FROM PAYLOAD SYSTEM. FORWARD CAMERA UNIT INPUT 
METERING CONTROL WAS IN 99 PERCENT SHOWING SHUTTLE 
BAR HAD BEEN ON OUTPUT SIDE AT LAST CONTROL CHANGE. 
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REV. 190 een FORWARD UNIT HAD FAILED, 
THE LERS DRIVE LINKAGE AKD THE METER/CONTROL 
LINKAGE WERE BOTH INOPERATIVE. 8/I UNIT WAS NOT 
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UNIT FROM SHUT DOWN. 


nev. 224 II ann nev. 231 veniviep rar FORWARD 
OMIT DRIVE MOTOR AND TACH WERE OPERETING AND /.2- <=> 
APPEARED NORMAL. SYSTEM TEMPERATURES WERE NORMAL, =. <34 
CYCLE COUNTER OM FORWARD UNIT INDICATED THE. . : 


LINKAGE HAD STOPPED AFTER THE "CENTER-OF- rau 0 
COMMAND ON THE 72ST FRAME OM REV. 181. THE OPERATIONS . - 


WERE PROGRAMMED FOR REV. 181, THE FIRST WAS 46 ” 
YRAMES AND THE SECOND WAS 49 FRAMES FOR ATOYAL OF 8 = 
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— —— tee ae 
2, IMMEDIATE rium "ANALYSIS at] parm 1040-2 >; was RECOVERED 
QEVEBALED: — . 7 bs ate hte 
A, TAIL OF FORWARD UNIT FILM WAS TORN (NOT CUT) AND 
CONTAINED APPROXIMATELY 6 INCHES GF THE FORMAT 





TO 2.250 SECONDS O8 A RATE INCREASE OF 2.6 PERCENT. 
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c. BAIL SCRAYCHES ON THR PARTIAL TOTH FRAME OF REV. 18) 
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EXPOSURE. 


D. LAST 43 FEET OF FILM FROM FORWARD UNIT WAS DAMAGED, 

E. FILM SPLICE WAS LOCATED 402 FEET PRIOR TO TORN END 
OF FORWARD UNIT FILM. 

¥. AFT UXIT FILM SUPPLY WAS DEPLETED OW FRAME 20 O8 
A 92 CYCLE OPERATION OF REV. 216. 
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3. ANALYSIS OF THE 1048-2 TAKE-UP RESULTS ARE: ! 
NX 


A. eee eS ee 
AND IN S/T TAKE-UP/PUCK ~ AEM ASSEMBLY. LOOPS 








D. VERIFIED BRAKE RELEASE AND TAKE-UP HOTION us 
NORMAL ON BOTH UKITS. 
E. arr UIT WRAPS FELT SNUG EXCEPT FOR TOP FEW WRAPS. ==: ~* 
a O. 8/1 TAKE-UPS WERE OFF-SPOOLED. 
H. arr FILM WAS COST AT A POINT FARTHEST ¥ROM SHOOTER 
WRAP. | 


I. MAJORITY OF AFF FILM WAS THEN REMOVED FROM TAKE-UP 
SPOOL AND PROBESSED IN NORMAL MANNER. 


J. FORWARD UNIT TAKE-UP SPOOL REMAINED JAMMED. 
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K. PUCK-ARM ASSEMBLY WAS REMOVED BUT REQUIRED FILM 
TO BE UNTANGLED FROM AROUND THE FORWARD UNIT 
PUCK-ARM, 
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M. TOW END OF FORWARD UNIT + YT WAS THEN FOUND WITH 
3 TO 4 FEEr OF UNSPOOLED FILM, 
NM. OFF-SPOOLING OF THE FORWARD UNIT FILM WAS S2ARTED ~~~ 


, , 


TAXE-UP WRAP FELT ACCEPTABLE. THIS DAMAGED S8G- 
MENT WAS CUT AND REMOVED. 

O. NORMAL DEFILMING WAS THEM UTILIZED FOR THE REMAINING 
FORWARD FILM. 

P. ‘THE 43 FOOT SEGMENT CONTAINED SEVERE SCRATCHES AND 


DISTORTIONS ALONG THE SIDE WHICH THE PUCK~ARN 
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INFO; 
ro INFO | a CITE ; 
TRAVELLED. (G9) THE Lact 3 TO 4 FEET OF THE 
FILM CONTAINED A VARIETY OF CREASES. 
Q. INSPECTION OF THE EMPTY CAPSULE REVEALED: : 
/ 
* NO TORN OR LOOSE PIECES OW Fimm 00 t—i‘(C*i‘C 
Boonie * THE FORWARD — 





— SE ee a ae ae ee 4 a as — 
FORWARD UNIT PUCK-ARM WAS BENT, HOWEVER, SOME 

OF THE BENDING MAY HAVE OCCURRED WHILE ATTEMPTING 

UNTANGLE OF THE FILM. 


4. THE 1048 PEF ANALYZED SEVERAL FAILURE MODES IN an xvroet_ — 


TO ESTABLISH THE CAUSE GF THE FORWARD LOOKING MINSYROMENT FLIGHT 
FAILURE. CONSIDERABLE WEIGHT MAS GIVEN TO THE BELIEF THAT ANS 
ABRUPT STOPPING OF EITHER INSTRUMENT SHOULD HAVE BEEN DETECTED ON 

THE VEHICLE GUIDANCE TELEMETRY. IT WAS ALSO ASSUMED THAT THE 
INSTRUMENTATION WOULD RESPOND IN THE SAME MANWER AS I? BAS:IN THE 


PAST DURING GINILAR GROUND TEST EXPERIENCE. A SUMMARY FOLLOWS: 


COORDINATING OFFIC ZRS CONTINUED... 


— _._ AUTHENTICATING OFFICER 


RELEASING OFFICER 
REPRODUCTION BY OTHER THAN THE (SUING OFFICE 1S PRORIBITED Copy Ho, 





B. 


Cc. 


3 Ree aety 





B. CAMERA KON-FUNCTIONING 
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VaHICLE GUIDANCE T/¥ INDICATES MINIMUM FIIM METERED - 37 


NO ABNORMAL PERTURBATION, 
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1. FIIM TRANSPORT A. TORN FILM 





| “MAXIMUM FILM METERED ~ 62 += 
NORMAL CURRENT LOADS (NO FUSES | THCHES 


BLOWN) OS FILM TEAR APPEARS TO HAVE 
SHUTTLE IN 99% POSITION TAKEN PLCS BETWEEN t.k. 
NO T/M INDICATION ON TWO ASSEMBLY AND THE AIR TWIST 
CONTINUOUS CHANNELS “LENS AFTER THE SHUETL£. 
ROTATION AND CENTER FORMAT) 
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ACTION OF 8-107 SHUT DOWN 
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THE SPLICE THAT PASSED O&M REY. 180, 
FRAME 23, POSSIBLY LOADED THE 

SYSTEM SUCH THAT A PINOR PINS 
WIRE PARTIALLY FRACTURED THAT == 
NALLY SEVERED AT THE TIME © 
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CONT INDOUSLY. 

BO. 2. CAMERA OPERATED 

~ SEROUGHOUT MISSION, =< -? 
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COMMENTS: THs WRAP/MESS WAS 4! SPYFECT 
AND NOT CAUSE OF THR SAME") 
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SYSTEX.. 
CAUSE: B. WRAP 
NON-BUPPORTING: 4, MISBING tna WOULD: BE I AVATLABLE, ae — ae 
— See 
* C. VEHICLE PERTURBATION SHOULD BE NOTED . J 
AT JAMB-UP, | | J \ 
CAUSE: C. INPUT METERING MISTRACK 
SUPPORTING: NONE 
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NON-SUPPORTING: A. NO EVIDENCE OF MISTRACK ON FILM, 
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70 = — — rae ae — — 
INPUT METERING MISTRACK CONT IRGED: 
Se ee 
B. LOAD ON INSTRUMENT OF MAGNITUDE TO SHEAR PIN IN THE 
MOTOR SHOULD CAUSE VEHICLE pextoenition.~ 
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YURFHER TINE WORD ANALYSIS WILL BE PERYORMED. 
5. THE CAMERA CONTRACTOR | HAS CONDUCTED THE FOLLOWING 
en ap aE Ci etcge otter 
POST-FLIGET ANALYSIS: 
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WAS HAND CYCLED, THE FILE wis becinaaarney Ge — ‘CL 
FRAMING CYCLE AND 4 LOOP STARTED TO DEVELOP AT THR. INPUT METERING 
DRIVE. THIS LOOP WAS HAND GUIDED INTO THE INPUT DRIVE WITH THE 

RESULT THAT THE UNIT BOUND UP AND STOPPED WITHIN OME HALF TO THREE 


QUARTERS OF A FRAME. — 








COORDINATING OFFICERS 
— ? 
3 ites sotncngt 
RELZLENE OFFICER enfin SE —⸗ AUTHENTICATING GEFICER 
NaPRODGC TION BY OTHER f T4Ac THE ISSUING OFFICE iS PROHIBITES. com He. 


. a 
ORIG: Fe ERS et BY Fe 
UNIT: - 


DATE: 





— TA 
wo, Pawn 


TO } —— OTE 
B. A "B" TAKE UP WITH BUCKET, &T AL, WAS PARTIALLY 


FILLED WITH 3,000 FEET OF UNEXPOSED FILM (3404) THAT HAD A TAIL 
END BREAK SIMILAR TO THE FLIGHT FILMS RETRIEVED END. THIS ASSEMBLY 
ica recipi rte catalemetpemtacl eb | 








WAS —— yor 30 FEET WITH THE LAST TWELVE INCHES ECTEASIVELY 

DAMAGED AND MARKED, THE LAST TWELVE INGHES WERE TORN LOOSE AND 

BADLY SHREDDED. THIS WAS NOT SIMILAR TO FLIGHT RESULTS. =... 
C, A SUPPLY SPOOL WITHOUT PUCK ARM —— WEEE ce each 35 


3,000 FEET OF FILM WAS ROTATED AT 100 RPM IN A BORIZOUTAL PLANE = 


+ ae Se = — Fay 


WITH THE TOP FLANGE REMOVED. THR FILA'S TAIL END PUL{G}D IN TOWARDS 
THE CORE AS THE SPOOL ACCELERATED, WHEN THE SPOOL ATTAINED ITS 
MAXIMUM RATE, THE TAIL END AND THE FIRST LAYER STARTED TO UNWRAP DUE 
TO CERTRIFICAL FORCE. SEVERAL OUTER LAYERS BECAME UNWRAPPED AFTER 
FIFTEEN MINUTES OF CONSTANT ROTATION, THIS MAY BE SIMILAR TO THE 
LOOSE WRAPS OBSERVED IN THE RECOVERED BUCKET. ‘THE TEST WAS THEM 
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CLASSIFIED MESSAGE oe 


PAGE THIRTEEN LL proms | Soeooed 


a a a i a a a a ee ES, a a —— 


| ate es 
RUN IN A CHAMBER AT 2 MM EG, AND A MUCH MORE RAPID UNSPOOLING OCCURRED 


AFTER ACCELERATION. THE TAIL END FLAT/LED AND WHIPPED ‘THE OBJECTS 
IT CONTACTED AROURD THE PERIPHERY, THERESY DAMAGING THE END OF THE 
FILM. 
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99/101 CLUTCH GEARS WERE JAMMED AND THE CLUTCH 
UNIT CONTINUED TO CYCLE. 
E. USING ONLY A MAIN MOTOR DRIVE AND GEAR ASSEMGLY, AO 
WRAP OF 3404 FILM us ‘MADE on THE OUTPUT SHAFT WITH THE — FIL ees 
END SECURELY FASTEWED, WITH FULL POWER THE ri amp, ‘STALLED THE ~ 
MOTOR AND FAILED TO smKAR A PIN, 0 OS ROE oo 
F. USING A CLAMP OM THE OUTPUT SHAFT AND DRIVING THIS 
AGAINST A STOP, THE PIN ON THE MAIN DRIVE SHAFT WAS SHEARED, THIS 
FAILURE WHICH WAS DUE TO IMPACT LOADING CANNOT BE EXPERIENCED WITH- 
IN THE CAMERA SYSTEM DUE TO THE TYPE OF CONSTRUCTION. | 
G. MANY QUALITATIVE TESTS WERE RUN WITH AND WITHOUT 
v COORDINATING OFFICERS CONTINUED. . 
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CUTS. THOSE WITHOUT CUTS WERE VIRTUALLY IMPOSSIBLE TO BREAK 


WHEREAS THOSE. WITH NICKS OR CUTS TOREVREADILY.. -_ 
6. RB concuusron rou raesz anaryses ans: 
a eee ee ee a 





NODE BY HAVING THE FILM JAM UP —— noha 


CG. THE BUNSPOOLING TEST DUPLICATED TO SOME MEASURE THE 
WRAP CHARACTERISTIC OBSERVED ON THE PR. 1 TAKE UPL kt 

D. & 1088 OF A PIN IM THE MAIN DRIVE ASSEMBLY WAS,THE ... 
ONLY KNOWN WAY TO EXPLAIN THIS CAMERA FAILURE AMD BE COMMENSURATE 
WITH THE T/M DATA, HOWEVER, THERE 18 RO ENOWN PHYSICAL wy Tait - 
LOOSE TAPER PIN CAN STAY IN PLACE FOR EVEN A SHORT OPERATION OF THE 
SYSTEM. 

7. IM SUMMARY, THERE 1S NO KNOWN REASON FOR THE FILM TO HAVE 

BROKEN. DURING THE STOPPING OF THE CAMERA, THE VEHICLE ATTITUDE, A8 


RECORDED ON T/M, SHOWED NO ABRORMAL DISTRUBANCE, SUGGESTING NO 
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Kueupr stoppacg ar THE (7:13. oS oricens TIME OF FAILURE. | 
acu 1 
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INFO : PAGE FIFTEEN 


THE IMAGERY OF FRAME 70 (SIX INCHES OF FORMAT ON THE T/U END) 
WAS IN GOOD FOCUS, THE TORK END Hm LABY OnE TECH) OF RETURNED FILM 
WAS NOT PROCESSED, BUT REMOVED FOR ANSLYSIS OF THE BREAK. 

PROPOSED — — THAT THE ELM, WAS Pl 





ERTANGLED IN THE INPUT METERING ROLLER ABSEABLY, WITH THE ENTANGLE~ 
MENT BINDING UP THe DRIVE AND CAUSING A PIX — — 


ASSEMBLY TO SHEAR. ene ee app Mes eek rt ot — 
THE RETRIEVED FILM END SUGGESTS — 
BREAK SUGGESTS THAT A SHEAR TEAR FINISHED THE BREAK. 
SHOULD THE FINAL BREAK HAVE OCCURRED AFTER THE START OF EX~ 
POSURE ON FRAME 70 OR AT THE START OF METERING OF FRAME 71, SLACK 
WILL DEVELOP CAUSING A LOOP AT THE INPUT METERING DRIVE WHICH 
BECOMES ENTANGLED WITH OTHER FILM OR THE INPUT DRIVE. 
THE FINAL BREAK, OCCURING UNDER NORMAL TENSION AS SUPPLIED BY = 


— OFFICERS 
THE TAKE UP CASSETTE, i. FEAvEn oT Ayo! ps WOULD BE 
seenee Pearl 
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TO INFO = CITE 
FRAMED OUT AND LIKELY WRAPPED ERRATICALLY DUE TO THE LOSS OF 


TENSION AND THE BIAS INTRODUCED BY THE FINAL TEAR. AT THIS TIME, 
THE SHUTTLE WAS PULLED TO THE 99 PERCENT POSITION. 
THE SUPPLY FILM END WHICH PREVIOUSLY HAD TENSION FROM THE TAKE 
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"BECOMES EREANGLED GEARS OR 50! 
BINDING THE DRIVE AND SHEARING A PIN. 


WITH THE TAKE UP NO LONGER BEING HELD BACK, IT ACCELERATES ; 
Dc PACS 2 erat aves" cee al Se 


TO FPS MAXIWOM RATE YOR THE BALANCE OF THE MISSION. HE TAT BD 
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FILM OUTWARD SY CENTRIFICAL FORCE, VEILE PERMITTING THE FILM TO 
SLIP FROM UNDER THE PUCK ARM CREATING A LOOSE OUTER WRAP. ‘THE OUTER 
WRAP WAS MARRED BY PASSING OVER THE PUCK ARM. OTHER DAMAGE MAY EAVE 
OCCURRED DURING THE RECOVERY IMPACT. 
8. Tae Pita corrnacror I as sexx necussrep to: 
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A. REVIEW THE OVERALL QUALITY CONTROL PROCEDURES 


\ RELATED TO CORONA 79 MM PRODUCTION SPOOLING. 
B. REVIEW THE CURRENT PRODUCTION TECHNIQUES FOR 
THE ——— AED REMOVAL OF UNACCEPTABLE — 
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I8 RE-INSPECTING THE REMAINING J-1 SERIES INSTRUMENT, 
PARTICULARLY THE MAIN DRIVE ASSEMBLY AND PINS, WITH EPOXY BEING 
APPLIED TO THE PINS. 


CoagRb co a CoE Me a CCC tee, 


2a — Tr TE kbd Se Aegean To 











DINATING OF FICZRS 


seerne —— 
RELEASING OFFICER a AUTHENTICATING OFFICER 
REPRODUCTION BY OTHER THAN THE ISSUING OFFICE IS PROHIBITED. Copy No. 





